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A031P84 

[JtttiB] ¥^13^ 9^280 

mm&wrfm] aoik 67/027 

mmximm 'Mmm^^m^.M'rR 1-27-8 

[ft*] f*t fn* 

[ft/?fXf*g#f] S^m#^H?^Eft^^^6 - 13-22 

[ft*] WEB fP^ 
[#^tBilA] 
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[ft* x t± * ^Wits^* a 

imW^] 100107984 
[#S±] 

[ft*X^*#] j^e ate 
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[^#^1 21.000R 

\m&%\ wmm 1 

[%#*] m® 1 
[%#*] 1 

[^fi^ft^H^] 0013099 
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mm^m ox 4 o i^m^^rnxLtzn^^^r^^ vmim 
m^m i ] o x 4 o l mtttmx s *u ox4ol* rm^'U^m 

m§mtTv^>r tZtrnffltt-fZ F^Xyx-'; Mi§?Lftlt>o 

[Iffm^ 2 ] O X 4 0 LiUS^**, G e n B a n k^il^U 1 2 7 6 3 
(D D N A Bfi?iJ 3&» t> & & £ i: £ 1" * 1 f S«c<0 F^Xyx^-y^ll 

im^m 3 ] O X 4 0 L Sfz; W\ T ffll&#& W 1 c k y° u * - 9 - UM 

[W*^4] ox4 o Litfs^SA^tL, ge^^m^^trv^ 

4 ffim<7) f7>^yx^^7^th PifLt&^o 
4 fEm<7) h7>7>yx^7^#liF Pi?Li*tlo 

f & fit 4 IE^ct) Fr/^yx-^mF P§?L»Jtf o 

[IS^l 0] F7>^yx-7^t Mffi?LH)t/^\ 
£ f * SS#£ 1 ~ 9 CO v^-T tL^|Sfc<7) F7>7,yx^?7i^f m?LW)Vd 
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o 

[WjJ&BI 1] 0X4 0 L£n- KDNAt, *H h 

RtlUft!»0$fl|IPOfF«H ^>vx^y 3 >t^ii:i:j;^ O X 4 0 L 

12] O X 4 0 Lif{SW\ G e n B a n kJBl^U 1276 
3 <7)DNA@£^j7>'b&&i t 1 1 ffifJcO h 9 ^x- y ? 

[I»*^13] 0X4 0L^3-Ktl.M7 o 7^^ KDNA#\ T8BJ& 
4#H#j 1 c k 7 p ot-^-0JilT^OX4 0 L c DNAtfi$tit>/^ifc * 
#gfc 1" £ 1 lXlil 2 fEUc?) F7>Xyx^7^tF HtlM&WOfMH 

[ff^l 4] 0X4 0 LiHS^fcSALfc b9^Vx-7 h*g 

[ffNt^l 5] IL^E5-> ^&<T*> l 2 1!tft*T it 

11-15 <D^-f tlfrwZm<7) F7>Xyx^^#U Pi?Lfijt;<7)^M7jVio 

[If^l 7] 0X4 0 LitfS?-^ 1 c k 7°n^-*-<7)T*lM^^ 
/;0X4 0 Lmm.^? ?-*s -7^7v(7)fi|i:IAL, i^-7«7 7;^C 5 7 BL 

iis*^ 1 8 ] if i - 9 <D^-ftifrmn<7) h ? 
m$mw*m^& c\t*m$kt-tz>& ^^mmtmm^T, mm 0 
itmmi 9] ge^ii^ mnm$^ &mmik, &&&%l< 
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t -t * w ^ 1 7 xii i 8 i£«c<7> g ? u - ~ > ^ 

& o 

!&ffl:t1r&m&M 18-20 <D^1*tiMZWL<v&tt&m&x&1%M<?>x? } ) 

[lt*^ 2 2 ] lt*^ 18-21 cOV^-ftt^ISiScO g e^^B^0^^> 

[0 0 0 1 ] 
[0 0 0 2] 

0X4 0 (CD 13 4) ti, T N F^Mfcy r < V - twJR-f&^-C, rS'ttfb 
TiBUflaiw— «14H|&a-t-4o — 0X4 0L (OX4 0'jr/K) 14, 

BSBsa, s^t^iHBjja^foAPc (f/L^^*ffl^) icna-r^o t-apc 

jWfl&Offlllftffl*ai:T*i|nJilfc*ilP^4»^TNF7T 5 >/^-c7)f^ 

TN±, 0X4 0 L»^XtS^***ffi5£WK3S3l1-&OX4 0 L h5^^x 
J^TK, T-APCffl2ftffl*)ii:-C*j|flJ^:*tnx.*^OTNF7T 5 u - 
[0 0 0 3] 

^>f-rTlBJi&*3te$H::^ft+*Ki±, TCR (T cell receptor) co^ 
7YK/MHC (iRa**^*^) ffi^fls:fc<&ffiEflUBfc'tt-Ctt&<, AP 
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c uxm^mm) ±.xm^&ttmfr^£&mmi>& i gx$>z>o cdso 

6 tv^> £ U;T*tt_t<7)CD 2 8 * -t^ U - 

0 X 4 0L (O X 4 0 V K) , C D 7 0 , 4 - 1 B B LAOTIAN 

cE*^tr, %m^mmmwj- (tnf) 7 7 ^j-r//t-#; t*±w^ 

MOHr^-^ <7) m K & $0 $fc v ^ f - ;v * & - £ hti~C& 0 > 
ifc, T*M&±fcS&S1-*8!lo'^ '/^-f*4CD4 0 L fc, APC±tl/-f/ 
^-lI^^1-^^^APCO?S14<kCTnr^-e^)^>i^/6^<btLTv^ (Grewal 

and Flavell, 1998, Annu. Rev. Immunol. , 16, 111) 0 
[0 0 0 4] 

^9 T-APCfflIftfflCi3V»tTNF/TNFH:^- 

*<D§m&K YTim&&m?7 4 frXfJ-fl (HTLV-D »Ta 
xCi h g p 3 4 t\s\fcZtlX^?zfrJ'X*$>&OX 4 0 L (Miur 

a et al., 1991, Mol.Cell. Biol., 11,1313) Ji, B«> 8ftfcfflJ&, 
Mf&t¥X5m.L (Ohshima et al. , J Immunol. 1997 Oct 15; 159(8) : 3838-48; K 
awamata et al., 1998; Murata et al.,2000, J. Exp. Med. , 191, 365) ^ f©V 
■fe^--C*«5OX4 0li, ®tt'ffc$fLyi:TfflJ!&-r-*--C**i:$^t: 
(Paterson et al., 1987; Mallet et al., 1990) 0 TIIBJfefc A P C fcOW 
(7)OX40L/OX4 0*B£fPffi#\ *«OCD <#^o 

[0 0 0 5] 

T h 1 h2t^ h*-T >Ol^i:ov^-C, ^Oj^&tTWBKfctt* T*ffl 

J&KJE£rt*aft4*LTV*fc (Chen et al., 1999, Immunity, 11,689; Pippig et al. 
, 1999, J. Immunol., 163,652; Murata et al.,2000, J.Exp.Med., 191, 365) 
o 1*\m<VAP CmtcOXmii, EOX40L mAbs (t/^nt-W) 

^fflv^r-r y tr^-eox 4 o L/OX4 offing £ 

£ (Murata et al.,2000, J.Exp.Med., 191, 365) o O X 4 0 L&t^CD V-feT 9 
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*--e**OX4 O^tlL/jv^xte. CD4+T«S)S^TLTV^^ 
i: *>£Q<b*L-C\/>* (Kopf et al., Immunity. 1999 Dec; 11 (6) :699-708) 0 Th 
lMTh 2^cr)M^t'^^ i »J-m^^7t:'b1-W^> 0X4 0 L/0X4 0 
fflSftUBfi, *4a©^*#T (Flynn et al., J Exp Med. 1998 Jul 20;188 

(2) :297-304; Oshima et al., 1998; Jember et al., J Exp Med. 2001 Feb 5;1 
93(3):387-92) > tfcfrafcfcgE'ffc (Chen et al., 1999, Immunity, 1 
1,689; Pippig et al., 1999, J.Immunol., 163,652; Murata et al.,2000, J.E 
xp.Med. , 191, 365; Morimoto et al., J Immunol. 2000 Apr 15; 164(8) :4097- 
104) , RtfTmffi,<DmM%* (Higgins et al., 1999, J. Immunol. , 162, 486; No 
hara et al., J Immunol. 2001 Feb 1 ; 166(3) :2108-15) Ki3V>t\ T h 2 Ktim 

[0 0 0 6] 

ox4 o/ox4 o L^fflv^^ti. m-mTmm^^.t^(Dmnt^d, 

ESW^^l^^^t^*^ (Gramaglia et al.,1998, J. Immunol. , 161,6510$. 
Zf 2000, J. Immunol. , 165, 3043) « iMHttraTill^O X 4 0 L 

Lv^t^\ Wife. *§kWMbKX t)7FZtltz (Ndhlovu et al.,2001, J.Immun 
ol., 167,2991) o OX4 0 OjRI**«*«il***&tf 4 t^^^tl 

(Pakala et al., Nat Med. 2001 Aug ; 7 (8) : 907-12) „ Ztilt. OX4 0 
L/OX4 0yXfA^g e^^B^ Mm Ci^Ltv^ Pit gf£ L T v> £ 
o «3&»tw, OX 4 01^*0X4 0 Ltt, »7l';^-tK (E A E) , |W| 

iiio?t^#iK-i (gvh#§: gvhd) , mm®.m%&Wi&%.v { ymm% 

t\ tIO^ififO«ft'i:ttli$tL5 (Weinberg et al., 1999, J.Immun 
ol.,162, 1818; Tittle et al., 1997, Blood, 89,4652; Stuber et al., 1998, 
Gastroenterology, 115, 1205; Nakaj ima et al., J Immunol. 2001 Feb 1;166 

(3) ;2108-15) o 

[0 0 0 7] 

O X 4 0 ge&J£14T*»i, E A E (»7 ttU^fl 

i£) C|,IL/:7 h^MttB^^ OX4 0S:if^4t^^ EAEWi 
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tiW&&ZtLtz 0 DPxT, OX 4 0 L<7)T>9 <fc£pIi#t£OX 4 014 

^®fiK&> si^f^OEAE (Weinberg et al., 1999, J. Immunol. . 162, 1818 
) MGVHD (Stuber et al., 1998, Gastroenterology, 115, 1205) ££PfM 
t*W4<, «'ftfl§2& (IBD) (D*-r)l''?yxi l Z&tf2>m4 : T'P<Dj:m£: 
(Higgins et al., 1999, J. Immunol. , 162, 486) > HfgJ. (Jember et al., J Ex 
p Med. 2001 Feb 5; 193(3) : 387-92) , u^-Yymm±m%u^ (C I A) (Nak 
ajima et al., J Immunol. 2001 Feb 1 ; 166 (3) : 2108-15) tf>^tfc£3c#$-£& t 
£*tTv^ 0 #lieM^t^»t:OX4 0 L- 

OX4 0ffi5flPffl**fi35*S*l**^ Ltv>4i ttfTF&ZtiZo 
[0 0 0 8] 

APC_tOOX4 0 L<^5^{i$tM#<^i§*J&OX 4 0 Lv^t'J >^ta 
0 , *5£W%b \±%MtimK#-+Z O X 4 0 L (7)f^#(7)m^'tt^ «t 19 < t> L < ffF 
itifS^^:. Lane^tiCD 1 1 C yn^-^-(7)Ut0X4 0 L h 7 > 
(OX4 0L-Tg) v}*=Hfcl*Lfcj&*, OX4 0LOM^TS 
fcMtzotztztb, T»tll3it^0X4 0i|0|»O«aifi«iE5?ti*t±o§ 0 

&?-CK^tfJ"C§;£:btt"Ct±fc^ (Murata et al.,2000, J.Exp.Med., 191, 365 

, OX4 0L^St-S-t^ ^0J^-^^J:oT«fi^^75^c$tL^ (Taka 
sawa et al., 2001, Jpn.J. Cancer Res., 92,377) 0 OX4 0^tl^ , 7 

^S*<7)S14'fbT«^«mM±c7)OX4 0LCJ: *9 tfcffinTI6-e*& £ £ i>W 
bfrKZtiT&t) (Kopf et al., Immunity. 1999 Dec; 11 (6) :699-708) , Ztl 
liTW s OX4 0 L ^f&SatTv^pJf^^^ £ £^LTV>& 0 
[0 0 0 9] 
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[0 0 10] 

y^-(D&m^-?^X(Dffl3L\<Zio^X, TNF77 ^ 'J -ft=$-<0 1 
0 X 4 0 L (OX4 0'J#>K) Tifflfl&'?'M , tol::f&3K , t & 

4 0LM:i L £, TiMIM 1 ck^nt-^-ljljlTO0X40LcDNA 
?L1W2> WKttJMfife. ifclE'ftBii^ g#££L< l±V w<0SHe, XliSlf63ffi^ 
[0011] 

1" 4 fr*>^W it, O X 4 0 L £ *^ O X 4 0 L £ T«B^T"|1# 

1 ) ^\ OX 4 0 LitfST-^\ G e n B a n kSiftU 1 2 7 6 3 C0DNABB 

#i t> ib ft & - 1 i mm. t-rz m^.m 1 f i>7^^x^7^^h m\M^ 

(W*®2) OX4 0L1W, T»#Jllftl ck^nt-^-KHIIT 
tC#A$ttrv^«r fc ^#m^i"^I**^13^±2Ifi«(7) F7>Xyx^-^# 
hBilLl&W (lf*^3) *\ OX 4 0 LMitttfm>AZH, seMM** 

MfcfLSMfe (fi^6) «\ M^M^istt^^fUt^ 
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X J* V > ^HftfiET* & CL t *#» tlTh ft ^ 4 f^<^ t-7>Xvx-7^ili 

4 BiW> h jyTsVs. — v (»^9) ^ 

1 ~ 9 Ov>r*ttf»fB1R<a t-7^yx-7^U m\M^} (If ^ 10) rt» <b 

[0 0 12] 

m^^mw^mm^J yvz.? va >t^;tia 0x4 0 Litfe^-^ 

b h ui?Lt!it>^2iAi- & - t tnh7>^yx-'^#^ m%W]Vd<v 
i^miiii (ISmS 11) ^> OX 4 0 LatfcW, G e n B a n kiBi*-^U 1 

2 7 6 3 ^DNAIB^J^^^^>-h^#m^i-^.lff^l 1 IE«c<£> F7>Xyx 

-v?#KYm$iW)%d<7)imjj& ammi2) ox 4 o ki-&#§ 

I7 s 7^ ^ KDNA#s Tltt#Hlft 1 c k 7°u^-?-mmT<D0X 4 0 L c 
DNA-^S^^ttTv^^<ht#mti-^li^l 1XI±1 2fe«(7) h 
i-y^fc hPfi|L»|J»Oft«l^fe (i*|13) OX4 0Lim*A 
UF7^vx-7^ii Mffl?tRi^^> ML^Seia OfcMfcLfcc: i: £#f& 
"t * Iff 11-13 v>-f *i7HE*c<7) ^^yx^^#^ PifLKjt»0 

f^K^i* (i»«i 4) Ht^se^. ^&<-c& i 2tftffnfc^ftt 
i- & is*^ 1 4 isfc<7) F7^yx--;^u mzwj^ftmjj-m 1 

5) hPi?L»!j^^\ v^77>t*^:t^Mi:tl»i*]Sl 1-150 

v^-ftL^iE«<7) Y^y^y*.-??^)* miLlii*of^*^ife (W*^ 16) ^ 

, 0X4 0 LiUX^fc 1 c k yn^-^-OTSftK&^&A^OX 4 0 LM^ 
^^O^PP^igAU iv)X^C5 7BL/6^7^C!L 
£E L £ i: * ft ^ 1 6 f fiito F7^yx-^#U Pi?L»t> 

(DffLMJjm (W^l 7) *<b£*o 
[0 0 13] 
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seM^Miiw^ ^ u - - > ^ (»*si9) ^ w*si-9ov 

i ttL&&!&fe$m<OX ?i)--y m& (ft M 2 0) h 9 > * v j. - y 
?#t: mtlL»|!»**-r^^-C*& i^Mi: -t&fflf*^l 8-2 0OV>W 

[0 0 14] 

■frZ&WlZ&^X, OX40L (OX40U K) fc, Tfflia , T?e#WtC|&S 

57BL/6, DBA/2 Jfc^^lf «btL* 0 0X4 0 L c DNAtM?^ 

0flx.tf, (C57BL/6XDBA/2) F 1 ^rffllP 
-SifcHiO, h 7>-^Vi-y *"7?*&ffc$H-&£ ttfX^2> 0 0X4 0L 

m&o *§kWKis\<*X\t, W i (fl© v X W C 5 7 B L / 6 f i:^^ < t 
1 2tft<7)IL»1fbm>o 
[0 0 15] 

^l&WCffli^SOX 4 0 LatiX^fi, &£ntf> <DX& 0 , #!!xJ£\ GenBa 
n k^ill^U 1 2 7 6 3 t LX&mZftX^2> 0 OX 4 0 Litfc^OSAUffi 
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* ^-i:fflv^ya*-^-J: Ltli, OX 4 0 Ln«l^^t|fllf)i:^ 

[0 0 16] 

• mfe-t & - 1 \z x o ff ? - 1 § ^ e i em^m^^m *tF« • i'J^-r & 

[00 17] 

#f&"$i * ? >; - - > iz£t)nbti2>& tt&mBwx&mm it, 

jgiltUtHit*, WKttWi^ Mtti^> H*£3gL< ttV >'<Bfc£, 

[0 0 18] 

[HJfe^J] 

OX4 0Lh7>^yx^^ (OX40L-Tg) -7-7.X£> 7^^0X4 
0'Jjy>K*3-Kt4M^77 5 KDNAOiftaA(af)ftlL/:o ^ 
^7^X0X4 0 LffcgL"^ *-<*>fl*IS«»li, T*fflJ&#fllft 1 c k 7"o€-^- 
WWTC7^7OX4 0L cDNA*llS$ii , C^fc (EI 1 A) 0 0X4 0 
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Lf&«79;*$ KDNA^AUF 1 £fMP (C 5 7BL/6XDBA/2) 
^fflv^3EoMv^7^ML, *tib*C 5 7 B L/67-)7^EU 
0 7D- 9->f h ^ h V -5HrKJ: 19 , 3E<7)OX4 0L-TglI-7^^fi*W 
IM»C(iOX4 0 L(DmMmm^hiitzi)K if^M^^^S*^^^ 
-Cti^^l&a^'btL^v^t^^o/c (HUB) o 3E60OX4 0L-T 
g|Jv-)X(7)H2E<7)OX4 OL-Tg (OX40L-Tg 1MOX4 0 
L — T g 2 ) v**-Ct±, W«*fflfl&fc*3V>"C:0>fci5<Z>OX4 0 L*MLt^ 
/6 s , SDOl EW-?')^ (0X4 0L-Tg3) tcisv^Tfi. OX 4 0 LO^v> 
mjLtf&btl&Ktt'i-oX^tz (HUB) o -£ZX\ Ztlh3#M<DY7>7s 
V ?~?+>^*, C 5 7 B S^hWt^V^t'pte < i> 1 2 

[0 0 19] 

HMM2 (0X4 0 L h7>^> ? ^-^^"7^^^^tt^T«<7)i^©'I4'fb 
) 

if\ 0X4 OLfAlWISftLt, JMBU Wfllu XtfU >'WfcisVr 

h 'j-iffl^-Ci^t*^ CD4+S0 f CD8+MC<t ^Ul 
StL*:, WIRTJlffliaSfcXrm^^^^^Tti, 3E<7)OX4 0L-Tg^tli 

(Dmi. OX40L-Tgl 7^XM'0X4 OL-Tg 2 ^"^^ i:fiv>"C©* 
, j^fcflOigini^Sfuto ^tiCD4+TjWWaii— f&^i*iniL.^:**, CD8+T 
Mtii, £*L<b 2E<£>OX4 0 L-T g^ttKfct^T&tfcaiSfLfcjfrort: (HI 
2 A) o 0X4 0 L-Tg 3 <7)MI&&v>{±<j >v<«fK*5tt* 'J 
ffcji, r< frrtf»B#S>ftfcKai^fcJ&»ort:o 0X4 0 L-Tg lv^xi:^(t 

* c d 4 + t «eua^ oiisn ^#ilt, t * * tmsM ^^t ihje 

ZVkWLX^2>frt*7fr*W^tz 0 iSttitT«"7-*--e*^CD2 5-^CD 

6 9 ^^wt^mm.mt, m^m^^^tmmmzoxA OL-Tgiv^^ 

fi*^#liCD4+T«^^v^-C(i^^0±i*nLrv^c (H2B) o 0X4 0 
L-Tg2v^»fc^t^ RfltoftmjWfcfifco £*L<bO£i:tf*fc 
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, 0X4 0 L-Tgv-)7tli#< OCD4+TjWI&*»ai&WH®tt'fk$tLr^ 
ZZtifitofr-otZo Bifflll&fflWi, I gM+XiiB 2 2 0 + BJffllfeSfe 

[0 0 2 0] 

0X4 0L/OX4 OyXfAliEfTWfflTOCri^LTv^t 
<Dm&&$>&t2»b (Gramaglia et al.,1998, J. Immunol. , 161, 651025: 2000, J 
.Immunol., 165, 3043) > 0X4 0 L-Tg 1 v^^«fTI»^fFiU 
Mv^^^^OX 4 0 LXt^VX (Murata et al.,2000, J.Exp.Med., 19 

i, 365) <Dm&bitmLtzo t^mm, 0x4 0 l-t g-r^^m^^mrm 

fla-Cfi, CD 4 4 03§5i^jJDU C D 6 2 L S^C D 4 5 R B W L 

tv»fc 0 C D 6 2 L lowc D 4 4 high^C D 4 5 R B l ow<7)i£1f TTO<7)#J-£ ( 
%) SP^M^^^ ^Jt^cLT. 0X4 OL-Tg lv>^cO»iCD 

OliiPtTV^^ OX 4 0 LXfc-WX-eitl&frLX^&Z. 
ttffofr^tz (i3AMB) o »^a-r^^H©ie)<b*L^*MK#fl<i*:Tlfflfl& 
<7>*l#D(i> OX 4 0 L - T g 1 v-J^-eiilfe^^fco f£1STM<£>Mig 

m&&W&i><0"?l& : b^Z-tiP&Ztlfc (El 3 A) o z\tlh(Dc\tfrh, 0X4 

o l-t g^vxi l z&i l t&mmMm<vm&fem* f WbfrK%<>tzo %m&. 
4 -^TmmRmimrmm^mmmm^^^tzo ox40L-T g iv^x 

tem&M^^^&^i-J ~~f (CD 6 2 LhighCD4 4 low) CD4+TK 
L<Ji (C D 6 2 L lowc D 4 4 high) CD 4+T«3n PMAWt^v>f 
v >tzm$L Ltz 0 *<D&, ftftftfeU <fc «9 , «JC I L - 2 , I F N 7 W I L 
-4£tfefcBLfc 0 0X4 OL-Tg l-7-)^i^^<7)l±, I L - 2 PfttM^ 

, i f n y utt wst^ i l - 4 ^ wo t^t cm l t , mmrmmR 

isi9 (H3C) > i*Ui, OX4 0^ttCD4+TW ? , >f > if sK-Cfc^iiS* 
^fi-^>i^T% *»*»*SB1lTttlfl&Oi<Jin*fllSt^:o Cl*Lfctf>*g*KJ: «K OX 
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[0 0 2 1 ] 

HW0 3 (OX 4 o L h =7^7, *\z&w&TMM&&it<nmit) 

ox4 o l h f^vxiz&w&tm-TfflMvmmmtizm^ 

Ir&^^-Dfr^mfiZft^tZo £1% Mlt^^v«lv^^^0X4 0 
L-T g 1 -?VX&%i<7)mmTmm^mLX, #lCD3}5v*, a>Jj±^i) > A 
(Con A) , 3Ui^*^-^ v>^Jni.7^^;v^-;i/5 U^r-- hT-fc-r- h 
(PMA) lzX^>mmKfZ^^>^xm^X^tzo z\tib<DMM<7)-f^XKMLX 
, OX4 0L-Tgl«T«l±, f4lT»J: ^ *9 i^v^?ii14Rj££ 

^L/c (04 A) o ^CD3^-efiJ^$tL7^T«^^^ 
^.^fe-eiltS-r 2>z\ttfX%fz 0 IL-2, I FN/, IL-4, IL-55 
tfIL-10 £>e*LWit^-r&T^]fe3m, J: "5OX40Lh7 

y^vi-^^-^^^^isv^-r^^OlitnLTv^^t^^tt/j (E14B) 0 
[0 0 2 2] 

OX4 0L-TglvH 7 ^IO t Mlv^^fi*(?)T«i:ov^, t/C 
i j n - )umm T y -fe 4 £ ft o 0 ±IE T Iffljfe (± ^ & ^ > tf ** £ is v > 
t, |^7D>f > FTviaV H: y^At->7-> (KLH) "CM 

ILto OX40L-Tg 1 ^"^^TflHJj&fi, If^M-^^^ «t «3 
**B5BRJ£*^L^ (H4C) e OX4 0 L-Tg 1 v-)X(7)TIK^OI L 
-2, IFN 7 , IL-4, IL-SMlL-lOfWf^TWt'f b*^f> 

^M^^^tJt^LT^^ O^LTV^ifc^ofc (m 4 D) 
o d*i MOGPJfficHJ:^, *§£W%h<OVkmv>m& (Ndhlovu et a 

1. ,2001, J. Immunol. , 167,2991) t — %^T%> & <7>Tr& 0 , OX40L-Tgv^ 

& c OX4 0 L-Tgv^^ti^tt*ffifllT«Bfl&Oi<iaai-^v>-C$e>twP^i^: 
ft, 0X4 OL-Tg 1 v^^OT^^^WTiUCo^t, >f>bf^"C 
<D*kftm*}t%ZLtZo T«<7)^ > V /? 3 *|&a-r*TjfflJ!& 
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*m±it-rz> s e a tmmMMm^mmmnt Lx%ihti& lpsl zmmt 

tz-?+> 7.*m^XfrmLtz (Maxwell et al.,2000, J. Immunol ., 164, 107) o V 

p 3 zmjt-r&cD 4+T«oi^ii, m^mtimLxox 4 0 L-T g 1 

~?iy^X\tfrt£ < (H14E) , ^*U±, T«±(7)OX 4 0 hcom^, 

[0 0 2 3] 

HS&M4 (0X4 0 L b 7 >X v^--y ^-7"7^^i3tt^^ 01 ; ^ n-^BM 
OX40LF7 y 7.\Z&^XBmmk<DM1)M$Ufrhfctzfr 

■otztK BMMtU y\£ x^z&^xffimtztix^^frt^frzm^&tzfrbz^ 
JfiUf %M?u 7 'J >T 4 y ? 4 y°(Dmmim^LfZo OX4 0L-Tglv7* 
filf^Mv^hJtigcLT I gG 1 f± 1 Ofg, IgE{i2 2f£, IgA(i2 5^ 
tv^HMl#t)pLfc!i«, fO-J, IgM, IgG2a, XtrigG2 
b C7)igJnfi^& < , -tfl-TfLOX 4 0 L -T g 1 v-7 ^^jflLvfpfC 3 fg, 4f&, 
4f@re*>ofco ifc, I gG3^V^^i:ov^-C(i, ff4I-7^^J: HOX4 
0 L -T g 1 -?*7 7.(Dm.m<7>\i7tfm^t^*) Z. t J±&7>ofc (05 A) 0 OX 
4 0 L - T g 1 -r^ 7,\Z^hfii> z\(D X 9 JfclSo/i I gT^VH -7°<7)jg£ti, 
L/:i^i:-?-<7)T MMco *y 4 YJjjy %*B vow ±# J; <9 mm tfX £ & 
o ttz, s sDNAS^d sDNA Wl.iiWjLDNA^^W 5 >^^ 
T^L/j-Ii:^ OX 4 0 L -T g 1 V X<DmnlZ&^xmW^tLfc (EJ5C) 
o &±<Dffi%:frb, OX4 0L-Tglv-)^^B»*°'J^n-t«?: 
rSttlfcU S5M«14Co^#o/;li:^^4o $£>K, v >7 x is & 
#ffi-9->f h >(7)jfiL-/tl^^;v^5>WL/Co IL-5tIL-l 3<0 1/^;Wi. 
OX40L-Tg 1 -v"7XOifiLvt-^2, Hr^M^"^^ t ifcttfC*** l?±#LT 
nfctf*, IL-2; IL-4, IL-10, MlFN 7 ^^^t^fh* 
OX4 0 L F^^yx^yn^hlHv^^^^CUK 
(EJ5B) o IL-5(i, *!&W#?>**tlSL^:OX 4 0 L 
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[0 0 2 4] 

5 (0X4 0 L h 5>Xv?x-7 ^^^iStf&ge&^ifc^tt^B^ 
^mmmti^^^^ ttffofr^tzo J!tt£9 *rR<D0XA OL-Tg 1^7. 

OL-Tg 1-7^7,^0X4 0 L-Tg2"7 | )x (DMJjTzMtb 
[0 0 2 5] 

[iu] 

a> Development of Autoimmune Diseases in OX4QLTg Mice 



Age 


Mice 


No. of 


No. of Mice wfth Autoimmune Disease ' 


Mice 


Intersil ial Pneumonia 


Inflammatory Bowel Diseas 


6-7 weeks 
>3 months 


Wild 

Tg 
Wild 

Tg 


4 

9 

10 
13 


A (44%) 
0 

13 (100%) 


0' 
3 (33%) 
0 

13 (100%) 


b) hduction of Autoimmune Diseases by T Ceil Transfer 

^ No. of Mice with Autoimmune Disease " 


Cells 


Mice 


Mice 


Interstftial Pneumonia 


Inflammatory Bowel Diseas 


CD4+ T Cells 
CD8+T Cells 


Wfld 
Tg 
Wild 

Tg 


6 
11 
6 

3 


0 h 

11(100%) 
0 
0 


0 b 

11(100%) 
0 
0 



a Number of iwc«v(pthhi3iolojpcally evident avtoimnwK dse&es. 
b Incidence. 



[0 0 2 6] 

hfrKtz^tz 0 fli9yfl(?)OX4 OL-Tg 1 ^ V 7 KtS v^T, 
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m&l$, *k&t>-ffr3 *-fltOX4 0L-Tglv->7tOX4 0L-Tg2v 

zwsuj-emmztit: mi) o 

[0 0 2 7] 

, ^(ilM^Drr/ii^Mt^ (0 6 A) o 'UK, WK, ffFM&^O 
X40LF7 v^ — y 7,<D*r<D\&<Dl&.mt, 18M&$i\ziE1&'eib 0 , 

[0 0 2 8] 

H*fc#ll6 (0X4 0 L h7^yx^7n^^)CD4+TiWAi:U 

0X4 o l-t g^^^o^S'W^^ttt;®^<t^^^-e{±^v^h^ 

j&»ofc 0 0X4 0 L-T gv^^ti^v^-C^IJKttaeSJSttTjMBia^fl^UTi/* 

-s^^d^^p^s/i*. TmmRTfBmm^xmLtzc 5 7 b l/6 rag 

- 2 ^iv^^CT g-r**fi5fcOC D 4+TttMXD 8 +T*IIIfl&<a&A&fr 
ofeo RAG-2&ii"7**t±. CD4+T»i:^^TIi, »ffiOHill«^H 
i f MM^^^Tiiitt^^ L/:^ CD8+Tfflt:^^tl±M^?ti 
fctf»ofc (gl) o CD4+TM#A^2aP^^^^4ar H 1^coa^a < J^/f 
t% f to 'J >^«ttBKttW^ir^<0Mffll^ft ?>ii?t (0 7 A; 
##2£H2#JgQ o Mv^^fi^C D 4+T«t C D 8 + Ttt« ^ 
* mt. L , R A G - 2 &ifi v ^7 * IZ £> v> T tt g {±514. L T v> 

jfrofco dtifc K «t «9 , OX4 0Lh7^yx-^7«)^ft^CD 

4+t«{±, r ag- 2xm^yxtz&if&ttft&m&<7)mmizffl-r&mg: 

m-?<y*<7)CD 4+T«{±, 0X4 0 L-T g7^«0CD 4+T«t|s»C 
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i%lx^;K7) I L~5Rlfl L - 1 3 ^MLtv^: 0 v^OX40 LKWLX 
!&m&)izm^ir&^y ? n-t«t*^MG P 3 4 Wfi4> MOX4 0 L 

*»t?oBEfc££AOSIS;&*ffl$$*irt: (H7B ;##¥K2#bs) 0 ztib 

£Ut&OX4 0/0X4 0 LmS.ftm&'&^tZti&Zttft>fr<Dtzo 
[0 0 2 9] 

it-f&Ztit&mZtlX^&o F a sXIWi^> K-C**F a s V 

L-Cv^v^^iriifijMlJ&Se^&^A^I&^i"* (Watanabe-Fukunaga et 
al.,1992, Nature, 356, 314;Takahashi et al., 1994, Cell, 76,969) 0 £ £ 

, cd 3 o v\*&tt&&mmmttw?&wi%&2>z>t3£z.btLX\<*z 

o iS££, B AFFXIiCD 4 0 V K03&a*iHMi** L *** L - If^gfiM 
^^<^l&^tCo«:*«-5 (Mackaw et al.,1999, J.Exp.Med., 190,1697; Mehlin 
get al., 2001, J.Exp.Med., 194,615) 0 #HJfc0OK X «9 tk£ *Lfc*&*tf»fc , 
0X4 0(7)$lJM ? ge^^^^$-^^ J3rUS.D f ^^^ttC0«Ti*l§^$ 
^iit* 1 , OX40/OX40 LffiS^ffll^o-CH^I^ofc, 
[0 0 3 0] 

#3£IJI§#«b^ S150OX4 0 L (t h g p 3 4) tft > TWSlftJei^ J JVX 
?^7°I (HTLV-I) <DT a x&ittiZXVm&ZtiZtttLXnfeLX 
(Miura et al., 1991, Mol.Cell. Biol., 11,1313) , igaSS*Lrt:jE#fc 
M*^d->^'OX4 0 L£f§5H-&-^<^ l^$KOX4 Ov^'t'J > 
^tcUB-^-r*, T*Blfe±t?ifl*d»5iL-Cv>*OX4 OLOMMI^iMS 
tC3»^L^o *3&W%<bt±> OX4 0 L h9>^^i-y^^^^05»l«TjWIJ!& 
£0"; >/N°|pTltt/6 ? i«l/^^-eCD 6 9MCD2 5 £fPlU 6 0%£j@x. 
-SCD4 +T*fflfl&**C D62L low^ c D 4 4 hififr&tfC D 4 5 R B low-e£>& d 
^ML/: 0 :o:i]4^, i*Lt><^TjWIJ!a»A*Stt'fl:IE«ic3SSl-Cab*i 
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mmMmm^<D$m^^m^^^^ t ^ji^ta u t tz, ox 4 o l 

^tc=t:^ox4 o/ox4 o l (D&m*wm^i-& ±^<vi?m<Dmm& t-%t 
-?2>i><n~?&^tzo ztz, x-^-tmimmzntzMffirmmo^^mm 

Ji, OX 4 0 L -T g^-X^^T^ £>&Cft< CI ttft>fr-otz (EI4E) 
o O X 4 0 H J: 2>m$U*. SEAfcLPSCJ: ^fiJ^^^-e^iiin^^Mtt^ 
±i^^5l§^-1- (Maxwell et al., 2000. J.Immunol., 164,107) 0 — 3fcMfc 

* n--^;H£3i(^p|&tz i *K O X 4 0 O ai&fi<j*PJSt7& ? TlfflJI&<^fS1SOt/L 
JK4£#WJ&JS*iB3ft-f*£ fcj&*9!<btf»Kfcofco *HJfeffil H J: * fe*** t> , OX 
4 0/OX4 0 Lv^t'J > ^ s lE1tT 4 > tTtfTOfl^ 

[0 0 3 1 ] 

OX40(i, U * f-ftlTO ifc> GVHD, fr—f* Wife & t<D g 

n#& rf^m^mitfc*? EAE©w7-)7«i s^jstt t *fflna \z$mt t 

m&Ztlt^Z (Weinberg et al., 1999, J. Immunol. , 162, 1818; Tittle et a 
1., 1997, Blood, 89,4652; Stuber et al., 1998, Gastroenterology, 115, 12 
05; Higgins et al., 1999, J. Immunol ., 162, 486) 0 flDX-T, OX4 0/OX 
4 0 L v^'J >^^?M?^^ttOX4 OSt^Se® (OX4 0 LOT > 
?rf-^j*) it^ff^OEAE (Weinberg et al., 1999, J. Immunol. , 162, 1 
818;Ndhlovu et al., 2001, J. Immunol. , 167, 2991) , ¥fQ&¥k&(Ofe3EM&fe 
)t#3 (GVHD) (Stuber et al., 1998, Gastroenterology, 115, 1205) SrPP 
UflJU MttK^f^^^^i^^tlff^^)^ (I BD) (Higgins et 
al., 1999, J. Immunol., 162, 486) - t **fB$^TV»* 0 ±fE*§m 

#ig£Mif,oMift:ox4 o/ox4 oLfflsf^ffl^urtcm 

OH4t*o^, Tg^^^O0OWKttjajiStrjl*Jcl«t-i3^-C, CD 4 + 
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& o £ m 6 B ; 1 #J8D o -tLf>v^x<^)g eftjgMwMI 

Sif(:o^tISL/:o OX 4 0 L-Tg7->^j5^RAG-2^V')^'\ 
<75 C D 4 +T«WSfiC X o T^®tt0«^3!Et4m^^ LTi3 , 
ItiiiCD4 + TW s t^^x7x^^-||)|'e*l.ih^^Ltv^ 0 OX 

4 0 L-T g-7-)7^f>R AG - 2Xm-?VX^<DCD 4+T»#A^v\ 

v)^OX4 0 L^LT#^W^iaW1-^>^^ ? D-t«MG P 3 4 

U i^mifiClg^^^^MTO^b^^P^L^ (EI7B) o OX4 0L-Tg 

^ v xiiz&v &r B mi£mi&<omm, ^ f^r^wnw^ (lip) <7)i& 

^^^f/l (HTLV-l) nm^n^°v- (HAM/TSP) ^HTLV 
- 1 t^m^BM^, HTLV-l mm^&^rmtb btitz (Sugimoto 

et al., 1987, Lancet, 2,1220; Maruyama et al., 1989, Medical Immunil., 
18,763; Setoguchi et al., 1991, Am. Rev.Res.Dis. 144, 1361; Sugimoto et 
al., 1997, B^MMVkfK, 35,184; Sugisaki et al.,1998, Am. J. Trop. Med 
. Hyg, 58,721) 0 OX 4 0 L«lCf4ltl^ SDHTLV-li^tM 
MJ&W^-f& &£WfEfc£tl (Tanaka et al., 1985, Int. J. Cancer, 36, 549; M 
iura et al., 1991, Mol. Cell. Biol. 11, 1313) . ffi> EB^;i^^|feBM1* 
K#^ift&*BJfelI^14T 'J u-y\zm-$-%> &<W§§H£*tTv>£ (Taka 

sawa et al., 2001, Jpn.J. Cancer Res., 92,377) o OX4 0 L ^f&SUi, OX 
4 0/0X4 0 L Hiolta^f!l^TTO^<7)ffii:^ffl^^L-C^i-^ i>(DX$> 

[0 0 3 2] 

4 0 /OX 4 0 L(D^Wti"C^Zjm^ttX^^o Higgins^ii, OX 4 0 L £0 
X4 0-1 g G i& -g-M 6 5f ^ ^^■7°T•>®|2»^^fliife^7)3!E^*)^v^i 

£o ^yx>if3gt4«^(i, b F Mtt^i^O^ i L t J: < f ffl $ 



tliliEilf 2 005-3092336 



#11 2001-304645 



^-v: 20/ 



[0 0 3 3] 

IL-2-/-7-)7, IL-2Ra-/-7W, IL-10-/-v^, TGF 
p 1 -/-v 7s , T C R a -/-v G a i 2 -/- v J* , t: h C D 3 e jf fci^ 

KttLT h7>^yx-7?t*^T«Biit g £ 2 6-7^^, I L — 7 T 
g-v"^C. B-17sci d^^ft ^(^O^T^-^vU^ii, 5fejfiEl4H 
^^H^f^> (Sad lack B. et al., 1993, Cell, 75, 253; Kuhn R. et al., 19 
93, Cell, 75,263; Mombaerts P et al., 1993, Cell, 75,275; Rudolph U et al 
., 1995, Nat. Genet. 10,143; Hollander GA et al. , 1995Immunity, 3,27; Wat 
anabe et al., 1998, J. Exp. Med. , 187, 389; Sundberg JP. , 1994, Gastroentero 
logy, 107,1726; Powrie F et al., 1993, Int. Immunol. , 5, 1461) 0 ifcSE'ftHi 
jfef±fc£*!HiP <W&fc <t *) > 55^^fel(±±CCD 4 +T«Of$'ft 

ft*9:S!**;fc1-£ *5&^^**4-EI#?t«*UJ:o-CffllB$nTv»4o O 
X40L-T g^VXK&V&i&m.im&<n&&&}5ktkK£^X, OX4 O/O 

If^.i©Mife £ £ tt & Hil nr f g ft B *** & $ - £ £ ft o fco 
[0 0 3 4] 

<D O X 4 0 ffi#tf s T«BJ!&<rc*# § & 7fiLtzft4E<nm%K X o Tift W 

^M^Io/;OX4 0L-Tgv^7li, jfiLvf ^COT h - 2 h # >f >, 
IL-5MIL-130UW±#LW: (HI 5 C) 0 OX40L-Tg 

•7^x»cd 4+Tama*sfltsst7tR a g-2X&-?vxKi>. mmw 

4 y<D±.mmtbhtttzo OX4 0 K ^ ^ > h 

T?$>Z>Z.tiPt>frot:o Th-l/Th-2t^f h*>f '/OMKttl^H^ 
Wi^t^tttv^ 0 I L - 4 ^^i-^vWRtlfl L - 1 3 h 
^^v^-^-^xti, HfO^jffllfe, $ut±£<7>UJS, ttifcfll&a^&tf 
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fcwmm<nmmz&mtir&t&m&<DfcjBZ5\£mz.? (zhu et ai. , 1999, j 

. Clin. Inv. 103, 779) 0 $M3£Wmifcfrfo*<0 I L - 5 f±, ffiHk!&&K&\<* 
XM^I^O^^tf Liz (Taniguchi et al., 2000, Eur. Respir.J., 16, 959) 
o I L- 1 3Rtf I L- 5v-)^©Siv»i4li, O X 4 0 L - T g v ? * (DfflM 
&m&<r>5££l l zMmm^LX^2>Wj&i)S$>2>o CD 4 T gT'J a g- 

[0 0 3 5] 

j£^, 0X4 OtiTjfflJfe^^ft^^&iS^jWft^f-i: traiw$*t"cv» 
& Q 0X4 0;Xt|-^*&&v^±OX4 0 LXiaT'yxiZ, 4 >\£tfX*<Dffi^C 
D 4 fti4*»ofc (Chen et al., 1999, Immunity, 11,6 
89; Pippig et al., 1999, J.Immunol., 163,652; Murata et al.,2000, J.Exp. 
Med., 191, 365) 0 ttz, OX4 0 L^flv^^Cffi^i/ch:^, iXWM 
^m^^ittf / K%:\^X^Z>(D-hmtbhtltz (Murata et al., 2000, J.Exp.Med. , 
191, 365) o rftt>©f-^*f>, W >lf>Kili5tt*T-APCffii:ftfflHO 
X40/OX4 0 LtBSfPfflWnrXT»*^i ttft>fr^tz 0 fflf^i, T 
«±i:OX4 0L«ttM^t'7^^^SL-COX4 0 £'IHim»J 

[0 0 3 6] 

U&l (OX4 0L-Tgv^7^^1) 

T*fflJ&3M#^#J^ *-pl017 (1 c kynt-^-i:tH£§*^>itiS 
i^fi^O^'J A v^^;v**ffl*5it 9- ; Perlmuttaer^<b^#$^L7t 

) v-)xOX4 0'J^>K^3-Kt^cDNA^#AL/:o 
f^^Fltii (C57BL/6XDBA/2) Of ^ >yx^ 
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[zMXLtzt^^, j|v^^;KDiffiOX4 0 'J KlfiS^ttB $ frfco 

[0 0 3 7] 
^•&2 (FACSM) 

F c Hr^^-Cg^t* ^O^^tfiW^^^P), Sl^/ * n--J-/u#L 

zL^-i^ayLtzo ^>^f^-y3>i, Mf4£^LTFACSCalibur?n- 
■9->f h*-?- (Becton DickinsonttM) -Cfr%tLtz 0 5^tf^ii> CELLquest (B 
ecton DickinsonM) frffi V 7 h 7 ^ T L/Co CD 3, CD8, CD4 

, CD 5, CD 2 5, CD 6 9> B 2 2 0, IgM, CD 4 4, CD45RB, 
I L - 2 , I L - 4 , Rtf I FN/li> Phanningentt^ bffiA Ltz 0 ±IBt- «t >5 
5ftL$afc«^i3lt^v7XOX4 0 LK#*ft£MGP 3 4 (I gG 2 c) 
, W-77X0X4 0C#IW^MOX4 0 (IgGl) NHS-LC-tf 

(Pierce Chemical Co.ttM) tT^-^Wt^y * n-^;l/ 

f/L#-C4gm t £*M/7hTtfv>-APC (PharmingenttM) t?^^k 
U 7 n— 9->f h * h >J -^flrfcjWtfco OX 4 0 LXIiOX 4 0 (D^JTt 4 f 
ny Kn-;v{:MLT(i, »»S*LTv>fcv>MG P 3 4&D f MOX4 0 i-frti* 

[0 0 3 8] 

50ng/ml(7)PMA (SigmattM) Ml //MW^t^ v^y> (SigmattM 
) -e2B#WjfflJ8fcLfc&, Gorgi Stop (PharmingenttM) LT $ *b K 2 H#W 

Jt*L^ 0 «^ A P C^IC D 4 XliC D 8 "CM L, «v>Tj&»5&»a 

*fflJ&£@;eU Cytofix/Cytoperm kit (PharmingenttM) -ei!8JIILfcft, 5* 
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[0 0 3 9] 

m%&-Z-emffiLtz* XtiAuto MACS (Miltenyi BiotecM) -CftWLtzB 
Bi«^L< t±U >/<«SJlfflfl&36»?>, CD4+Tlffl^^^>v^iCD8 + T«?r^1i 
L/co eiSlKOB^Sh^^XliOX 4 0 L -T g-T^^^^fjUfcTii ( 
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